his study was carried out during the period from 2016 to 2018 summer seasons in the open field at Kaha Vegetable Research Farm (KVRF), Kalubia, Egypt. Thirty local inbred lines of melon (Cucumis melo var. ananas) were evaluated in this investigation during 2016 and 2017 summer seasons in the open field to determine their mean performance. Based on the former evaluation, 12 inbred lines (RIL A2, RIL A3, RIL A7, RIL A8, RIL A14, RIL A18, RIL A19, RIL A22, RIL A23, RIL A26, RIL A29, RIL A30) and 3 testers (RIL A5, RIL A10 and RIL A20) were selected to determine their genetic performance using line × tester mating design during 2018 summer season. Thirty six crosses in one direction were conducted in the plastic house of Kaha Vegetable Research Farm, Kalubia through the 2017 late summer season. The 36 hybrids were evaluated along with their parents to determine heterosis, combining ability and heritability of leaf area index (LAI), yield components, average fruit weight, netting percentage, fruit shape index (FSI), seed cavity diameter, flesh thickness and total soluble solids (TSS). The genotype results showed highly significant mean squares for most of the studied traits. Inbred lines (female parents), Testers (male parents) and Line x Tester interaction showed highly significant differences of almost whole traits. Some crosses revealed highly significant and significant mid-parent and better-parent heterosis for many of the traits. The inbred line RIL A5 (T5) showed higher positive general combining ability (GCA) impact for all traits except early yield and FSI, which could be used as parent in breeding programs and the potential parent (good combiner) that in selection program would be effective for its efficient use in subsequent crossing programs for more LAI, total yield, marketable yield percentage, average fruit weight, netting percentage, flesh thickness, TSS and less seed cavity diameter. Nine, eight, twelve and seven hybrids revealed highly significant and significant specific combining ability (SCA) impacts of early yield, total yield, average fruit weight and TSS, respectively. The best specific combining ability (SCA) was observed in hybrids RIL A29 × RIL A5 for early yield, RIL A19 × RIL A20 for total yield and RIL A8 × RIL A10 for average fruit weight and TSS. The results confirmed the presence of genetic differences among the genotypes (female and male parents) and heterosis of crosses indicating the existence of predominance of nonadditive gene action in genetic control of the studied traits.
INTRODUCTION
Melon (Cucumis melo L.) is a cross-pollinated plant and an economically important crop species of Curcubitaceae family. Breeding strategies depend on selection of the best hybrids which need strong level of heterosis along with the specific combining ability. In classic breeding the great yielding cultivars of any crop, the breeders usually meet with the obstacle of screening parents and crosses. One of the strongest tools for determining the combining ability impacts is combining ability analysis which helps in choosing the best parents and crosses for the exploitation of heterosis. Line x tester analysis determines the various types of gene actions by giving information about general combining ability (GCA) and specific combining ability (SCA) effects of parents (Spargue and Tatum, 1942; Griffing, 1956 and Shashikumar and Pitchaimuthu, 2016) .
Heterosis breeding is one of the most efficient tool of plant breeders to exploit the genetic diversity (Chaudhary and Pandey, 2010) . Munger (1942) was the first to observe hybrid vigour in melon. Melon is enriched with great variability and therefore, heterosis breeding can be efficiently utilized to produce hybrids containing high yield and fruit quality (Pandeyet al., 2005) . Robinson et al. (1976) observed variability in vine length (1-10 m), fruit weight (10 g -10 Kg), TSS (3-18 %) and flesh acidity (pH 3-7) in melon. Moreover, there is a need to develop suitable hybrids, which may be utilized on commercial scale (Dhaliwal, 1997) .
Moreand Seshadri (1998), Peter and Swamy (2006) and Pitrat (2009) advocated the following breeding goals for melon breeding programme, viz., great yield and regular fruit shape and size, are determinants for superior melon hybrids.
Likewise, an early and hard netted skin fruit having narrow seed cavity are the important traits. Being dessert fruit, quality parameters, especially TSS, flesh thickness, texture and colour should be taken into consideration. The total soluble solids content should vary from 11-13 %, but not less than 10%. Also, the hybrid should be resistance to biotic stresses.
Heterobeltiosis for fruit weight, flesh thickness, total yield and TSS content was observed in melon by Chadha and Nandpuri (1980) , Dixit and Kalloo (1983) , Mishra and Seshadri (1985) , Randhawa and Singh (1990) , Dhaliwal and Lal (1996) Usually, heterosisis contributing a great yield for definite cultivars. The breeding efforts made increasing in quality and percentage of marketable yield over total yield in different vegetable crops (Gusmini and Wehner, 2008) . Development of fruit quality traits (especially TSS) by selection is very hard due to it is very effective by the environmental factors; so, it isn't possible to improve it within architectural limits even in pure varieties. Since its genetic and expression is very complicated, so it's essential to know whether F1 hybrids have superior to the pure bred varieties and heterozygosity may lead to the genetic equilibrium necessary in the appearance of this quality attributes (More and Seshadri, 1998) .
Total fruit weight, single fruit weight, fruit length and fruit shape in melon showed variable levels of best parent heterosis ranging from highly positive to negative with some differences among the trials, while total soluble solids displayed mainly additive phenotypic effect, although with large variability across trials. Fruit diameter displayed mainly dominant phenotypic effect and earliness showed large differences between locations, suggesting that it greatly depends on the environment (Napolitanoet al., 2017) . Also, Heterosis values were significant over better parent for growth, earliness and yield characters in melon (Duradundiet al., 2018) . The broad and narrow sense heritability in melon were low for average fruit weight, flesh thickness and total yield, but they were high for TSS (Mohammadiet al., 2014) .In contrast, Javanmard et al. (2018) found that narrow sense heritability was high for all melon traits except fruit diameter and TSS. These results indicate that selection may be more effective for improving traits of genotypes in early generations.
Several authors reported that additive and non-additive effects in the genetic control of the fruit weight in melon (Lippert and Legg, 1972; Kalb and Davis, 1984;  Singh and ; Monforte et al., 2004) . Feyzianet al. (2009) found that average fruit weight was controlled by additive effects in a diallel of local melon populations in Iran. Lippert and Legg (1972) studied the gene action of yield trait in melon and stated that additive and non-additive variance components were important in the genetic control of yield correlated characters.
As the efforts in heterosis breeding are inadequate, the area under F1 hybrids in muskmelon is very negligible in Egypt. Most essential steps in this direction is identification of superior heterotic F1 hybrids for yield, quality and earliness. General and specific combing ability for quantitative characters manipulating yield and its components is very beneficial in screening parents for production of superior hybrids (Duradundi et al. 2018) .
So, the present study aimed to determine the combining ability effects of some melon parents and hybrids for different traits and estimating the magnitude of heterobeltiosis, broad and narrow sense heritability in the hybrids.
MATERIALS AND METHODS
This study was carried out during the period from 2016 to 2018 summer seasons at Kaha Vegetable Research Farm (KVRF), Kalubia, Egypt, in the open field using a drip-irrigation system and polyethylene plastic mulch. Thirty local inbred lines of melon (Cucumis melo var. ananas) were used in this investigation. These inbred lines were originated by the author of the present study from former melon breeding program by selfing and selection during 12 generations.
Based on data obtained from the thirty inbred lines that were evaluated during 2016 and 2017 summer seasons, the 12 inbred lines and 3 testers were selected to determine their genetic performance using line × tester mating design during 2018 summer season. 36 crosses in one direction were conducted in the plastic house Land preparation, fertilizer application and other field practices were conducted according to recommendations of the Egyptian Ministry of Agriculture.
The measured traits of all treatments were as following:-
Leaf area index ( LAI ) :
The area meter ( LI-COR, model: LI 3050A/4,U.S.A) was used to determine the leaf area of each plant after fruits maturity. An average of 5 randomly chosen plants was measured per EP and the average leaf area was divided by the ground area occupied by the plant to calculate the LAI.
Yield:
The yield of the first 3 pickings was measured to determine the early yield (EY) as, the weight of all fruits harvested at the yellow-netted ripe stage from each EP was measured to determine the total yield (TY). Marketable yield (MY) as determined after excluding cracked, rotten and infected fruits with diseases and pests and was calculated as percentage from the total yield.
Fruit quality:
average fruit weight (AFW), seed cavity diameter and flesh thickness were measured as the average of 15 fruits randomly taken from each EP, fruit shape index (FSI) computed as the ratio of fruit length to fruit diameter. Each EP was represented by 15 fruits. Fruits with a FSI below 0.88 were defined as oblate, those with a FSI limited to 0.88 and 1.1 were reported round, those with a FSI limited to 1.1 to 1.5 were defined as cylindrical and those with a FSI over 1.5 were defined as oblong (Rashidi and Seyfi 2007) . The netting percentage was estimated as a proportion of the netting coated fruit cortex to full fruit cortex as optical manner and calculated as the average of 15 fruits randomly taken from each EP. Total soluble solids (TSS) was measured in 15 yellow-ripe fruits of each EP utilizing a hand refractometer. Finally, the fruit flesh colour was determined as descripted method by naked eye to identify the flesh colour.
Collected data were statistically analyzed and mean comparisons were depend on the LSD test as reported by Gomez and Gomez (1984) . Also, the Bartlett's test (utilizing Chi-square test) of the variance of errors for both years (2016 and 2017) were homogeneous for all traits. So, the combined analysis of variance for both years was calculated for all traits as reported by Koch and Sen (1968) .
The data were displayed combining ability analysis as stated in Kempthorne (1957) . Heterosis was determined as per method suggested by Bitzeret al. (1967) and Wynne et al. (1970) . Heterosis over mid parent and better parent was estimated as percentage after calculating heterosis of respective parent by utilizing formula as reported by Falconer and Mackay (1996) .
RESULTS AND DISCUSSION

Evaluation of inbred lines
Leaf Area Index (LAI)
Obtained data on LAI and Yield in the summer seasons of 2016 and 2017 were combined in Table (1). LAI data showed that RIL A20 had the highest LAI and was significantly different from whole the others. RIL A1 sorted second in this trait, but it wasn't significantly different from RIL A5. In contrast, RIL A11 had the least LAI, but it wasn't significantly different from RILs A12, A23 and A28. 
Yield and its components a) Early Yield
The RIL A10 had the greatest EY and was significantly different from whole the others. RIL A26 ranked second in this trait and was significantly different over all other evaluated RILs. Also, RIL A22 ranked third in this trait without significant differences from RILs A18, A8, A14, A29 and A3. On the other hand, RIL A17
produced the least EY with non-significant differences from RILs A15, A25, A6, A27, A13 and A9.
b) Total Yield
The greatest TY was shown in the RIL A5 and it was significantly different over all other evaluated RILs. Additionally, RILs A10 and A20 ranked second in this trait. In contrast, RIL A25 had the least TY with non-significant differences from RILs A11, A27, A26, A24 and A6.
c) Marketable Yield
The RIL A10 produced the highest MY (%) without significant differences from RILs A5, A2, A3, A7, A8, A18, A23, A26, A29 and A30. Additionally, RIL A26 ranked second in this trait but it wasn't significantly different from RILs A18, A3, A2, A7, A8, A16, A20, A23, A29 and A30. In contrast, RIL A28had the least MY(%)with nonsignificant differences from RILs A6 and A21.
Fruit Quality
Obtained data on AFW, FSI and netting (%)in the summer seasons of 2016 and 2017 were combined in Table( 2).
Regarding AFW, the RIL A20 gave the highest AFW and was significantly different from whole the others. The RIL A10 sorted second but it wasn't significantly different from RILs A5 and 14. The least AFW was shown in RIL A23 but it wasn't significantly different from RILsA4, A6, A7, A8, A12 and A16. Concerning fruit shape index (FSI), the RIL A26 had the highest FSI with significant different over all other evaluated RILs. Also, the RIL A16 ranked second in this trait. The least FSI was shown in RIL A1 with no significant different from RIL A25. In respect to netting percentage, the RIL A1 had the highest netting percentage without significant differences from the most evaluated RILs. In addition, the RIL A4 ranked second in this trait without significant differences from RIL A12. The least netting percentage was shown in RIL A18 with no significant different from RILs A24, A27 and A28.
Also, obtained data on seed cavity diameter, flesh thickness, TSS and flesh colour in the summer seasons of 2016 and 2017 were combined in Table ( 3).
Concerning seed cavity diameter, the RIL A10 had the least seed cavity diameter with significant difference over all other evaluated RILs. Also, the RIL A5 ranked second in this trait without significant different from RILs A20, A22, A25 and A26. In contrast, the largest seed cavity diameter was shown in RIL A2 with significant difference over all other evaluated RILs. Regarding flesh thickness, the RIL A20 had the greatest flesh thickness with significant difference over all other evaluated RILs. The RIL A10 ranked second in this trait with no significant different from RIL A5. In contrast, the narrowest flesh thickness was shown in RIL A28 without significant difference from RIL A21. In respect to total soluble solids (TSS), the RILA10 had the highest TSS without significant different from RILs A20 and A5.
Additionally, the RIL A29 ranked second in this trait without significant difference from the most of other evaluated RILs. On the other hand, the RIL A26 had the lowest TSS with no significant different from RIL A21. Concerning the flesh colour, the most of evaluated RILs had cream flesh colour besides the rest had green flesh colour and orange flesh colour. 
2-Genetic Determinations:
Based on the previous evaluation of ananas inbred lines, 3 testers and 12 inbred lines were selected to make 36 crosses using line × tester analysis.
a. Heterosis :
A great attempts were exerted to exploit the heterosis in various traits that lead to high yield to detect the best cross which use as F1 hybrid. If Hybrids have great heterosis, they have valuable opportunities to detect favorable lines in consecutive generations as compared to hybrids having less heterotic impacts (Sharif et al., 2001) .
The results in Table ( 4) show that the mean square of replications had nonsignificant differences for all studied traits, whereas, genotypes accounted highly significant for all traits except average fruit weight which has significant differences.
The recorded data for crosses were highly significant for all traits. Also, mean square of parents revealed highly significant differences for all traits. Parents vs crosses mean square as an indicator to average heterosis overall crosses were found for most of characters namely LAI, early yield, total yield, marketable yield percentage, average market glut therefore earliness is an important trait in vegetables like muskmelon.
Regarding the total yield, the crosses RIL A19 × RIL A20, RIL A2 × RIL A20, RIL A23× RIL A20, RIL A30 × RIL A20, RIL A22 × RIL A10, RIL A30 × RIL A5 and RIL A8 × RIL A5 showed highly significant, desirable positive heterosis and the greatest values of heterobeltiosis for this trait. With respect to marketable yield percentage, the crosses RIL A14 × RIL A20 and RIL A30 × RIL A20 had significant and positive desirable heterosis. Also, the cross RIL A29 × RIL A20 had highly significant and positive desirable heterobeltiosis, while RIL A7 × RIL A20 had significant Netting percentage showed highly significant heterosis in crosses RIL A2 × RIL A5, RIL A3 × RIL A5, RIL A18× RIL A5, RIL A19 × RIL A5, RIL A23 × RIL A5, RIL A26 × RIL A5, RIL A29 × RIL A5, RIL A3 × RIL A20, RIL A18 × RIL A20 and RIL A26 × RIL A20, while non-significant heterobeltiosis was shown in all crosses for the same trait. Concerning seed cavity diameter, the crosses RIL A23 × RIL A10, RIL A18 × RIL A10, RIL A8× RIL A10, RIL A29 × RIL A10, RIL A19 × RIL A5 and RIL A7 × RIL A5 showed positive highly significant heterosis and the greatest values of heterobeltiosis for this trait. Referring the flesh thickness, the crosses RIL A29 × RIL A5, RIL A14 × RIL A5, RIL A19 × RIL A5 and RIL A8 × RIL A5 showed desirable highly significant heterosis and significant heterobeltiosis. Also, the crosses RIL A2 × RIL A5, RIL A23 × RIL A5, RIL A30 × RIL A5, RIL A14 × RIL A20, RIL A19 × RIL A20 and RIL A29 × RIL A20 had desirable highly significant heterosis, while the crosses RIL A3 × RIL A5,RIL A7 × RIL A5, RIL A22 × RIL A5 and RIL A26 × RIL A5 had desirable significant heterosis for this trait. Regarding TSS, the crosses RIL A30 × RIL A5, RIL A3 × RIL A5, RIL A7 × RIL A5, RIL A14 × RIL A5, RIL A22 × RIL A5 and RIL A23 × RIL A5 showed desirable highly significant heterosis and significant heterobeltiosis. Also, the crosses RIL A26 × RIL A5, RIL A2 × RIL A5 and RIL A2 × RIL A20 had desirable highly significant heterosis, while the crosses RIL A19 × RIL A20, RIL A19 × RIL A5, RIL A2 × RIL A10 and RIL A8 × RIL A10 had desirable significant heterosis for this trait. The fundamental target of breeding is to get heterosis for yield that correlated with heterosis for other characters. However, yield is a complex character where crosses may be considered for further study of combining ability. 
b. Combining Ability :
Determination of general combining ability (GCA) supplies fundamental and essential data for utilizing genetic vigor of parents for developing the best and top lines or hybrids. The significant and great GCA impacts of a parent line indicating the existence of preferable additive genes with additive inheritance impacts which lead to select in recent generations for improving greatly adapted hybrids (Roy et al.,2002) . Table ( 7) show the estimated values for general combining ability effects. General combining ability studies the estimates of variation due to GCA is portioned for both inbred lines (females) and testers (males) parents for most of traits to discover the potential parents for further breeding and selecting programs. In case of inbred line T5 showed positive highly significant GCA effects for all characters except early yield and FSI, but it had positive significant GCA effect for marketable yield percentage. Meanwhile, positive highly significant GCA effects of the most inbred lines and testers were shown for whole characters. The inbred line T5 showed the ultimate positive GCA impacts of the most characters, so this parent could be strongly utilized in future breeding programs. However, inbred lines T10 and T20 showed highly significant negative GCA effects of the most traits. So, the inbred line (male) T5, which had the highly significant positive GCA effects, is the potential parent (good combiner) that could be used in selection program and would be effective for its efficient use in subsequent crossing for development the yield and the most of fruit quality. Although the inbred line T10 had negative GCA effects of the most traits, it showed positive highly significant GCA effects of early yield, average fruit weight, FSI and seed cavity diameter. So, the inbred line T10 is considered as potential parent for earliness, which is very important trait for melon's farmers.
Data in
The RIL A14 (Female) had highly significant positive GCA effects (good combiner) for LAI, early yield, average fruit weight, netting percentage and flesh thickness, but it had significant positive GCA effects for FSI. Also, the RIL A22 (Female) showed significant positive GCA effects for early yield, total yield and TSS, but it produced highly significant positive GCA effects for average fruit weight and flesh thickness. Besides, the RIL A30(Female) exhibited highly significant positive GCA effects for LAI, total yield, average fruit weight, netting percentage and seed cavity diameter, but it had significant positive GCA effects for FSI. Generally, the LAI, early yield, total yield and average fruit weight are very important traits that contribute to great yield and fruit quality.
The inbred line that recorded highly significant negative GCA effects was RIL A3 for average fruit weight, seed cavity diameter and flesh thickness, while RIL A7 for LAI, average fruit weight and netting percentage and RIL A8 for marketable yield.
Also, the inbred lines that recorded significant negative GCA effects were RIL A3 for marketable yield and FSI; RIL A26 for marketable yield; RIL A29 for LAI and early yield; RIL A30 for FSI as well as T20 for average fruit weight. So, the inbred lines, which had negative GCA effects, are poor combiners for these traits that make depression of these traits in their F1 hybrids.
Accrual of additive gene impacts for preferable traits is a fundamental necessity
for genetic improvement and hybrids with great SCA impacts of different characters including either one or both of the parents with positive GCA denoting the superiority of additive genetic impacts. In contrast, hybrids with significant and positive SCA including the parents with little or non-significant GCA exhibited the valuable of nonadditive genetic impacts. Several hybrids have high significant SCA impacts in high x low or high x high general combining ability combinations refer to the interaction of dominant alleles from good combiners and recessive alleles from poor combiner (Roy et al., 2002) . The SCA impacts are accompanied by dominance and epistatic components of variation i.e. fundamentally non-fixable components of variation.
Significant specific combining ability is the explanation of relative value of interactions in measuring the behavior of single crosses. Yield and its components per plant is an ultimate objective of melon breeding and genetic development programs. Table ( 8) show the estimated values for specific combining ability effects (SCA). The cross RIL A2 × RIL A5 showed highly significant positive specific combining ability effects for marketable yield, but it had highly significant negative specific combining ability effects for LAI, total yield and average fruit weight, and significant negative specific combining ability effects for early yield and TSS. In the same trend, the cross RIL A19 × RIL A5 exhibited highly significant positive specific combining ability effects for LAI, average fruit weight and netting percentage and significant positive specific combining ability effects for marketable yield and seed cavity diameter, but it had highly significant negative specific combining ability effects for total yield. Also, the cross RIL A8 × RIL A10 included highly significant positive specific combining ability effects for LAI, early yield, average fruit weight, netting percentage, flesh thickness and TSS, and significant positive specific combining ability effects for total yield and seed cavity diameter, but it had highly significant negative specific combining ability effects for marketable yield only. As for the cross RIL A22 × RIL A10 showed highly significant positive specific combining ability effects for LAI, total yield, marketable yield, average fruit weight and TSS, and significant positive specific combining ability effects for early yield only, but it had highly significant negative specific combining ability effects for netting percentage and seed cavity diameter.
Data in
Likewise, the cross RIL A2 × RIL A20 showed highly significant positive specific combining ability effects for LAI, total yield, average fruit weight and TSS; significant positive specific combining ability effects for FSI only, while it had highly significant negative specific combining ability effects for marketable yield, netting percentage and flesh thickness. The cross RIL A14 × RIL A20 showed highly significant positive specific combining ability effects for LAI, average fruit weight and flesh thickness, besides significant positive specific combining ability effects for marketable yield only, but it had significant negative specific combining ability effects for early yield only. As for the cross RIL A18 × RIL A20 showed highly significant positive specific combining ability effects for early yield, average fruit weight and netting percentage; significant positive specific combining ability effects for seed cavity diameter only, while it had highly significant negative specific combining ability effects for total yield and flesh thickness. The cross RIL A23 × RIL A20 showed highly significant positive specific combining ability effects for LAI, total yield and average fruit weight while it had significant positive specific combining ability effects for early yield and TSS, but it had significant negative specific combining ability effects for FSI. According to Duradundi to 0.719 in the cross RIL A30 × RIL A20. Ten out of 36 crosses showed positive highly significant and significant SCA effects of LAI. Regarding early yield, the SCA effects ranged from -0.911 in the cross RIL A8 × RIL A5 to 0.782 in the cross RIL A29 × RIL A5. Nine out of 36 crosses showed positive highly significant and significant SCA effects of early yield. The best crosses had specific combining ability (SCA) for early yield were RIL A29 × RIL A5 (poor×poor), RIL A18 × RIL A20 (good ×poor), RIL A3 × RIL A5 (good ×poor), RIL A8 × RIL A10 (poor × good), and RIL A7 × RIL A10 (poor ×good). As for total yield, the SCA effects ranged from -4.004 in the cross RIL A22 × RIL A20 to 4.455 in the cross RIL A19 × RIL A20. Eight out of 36 crosses showed positive highly significant and significant SCA effects of total yield. The best crosses had specific combining ability (SCA) for total yield were RIL A19 × RIL A20
(poor × poor), RIL A22 × RIL A10 (good ×poor), RIL A2 × RIL A20 (poor× poor), RIL A23 × RIL A20 (poor ×poor), and RIL A8 × RIL A10 (good×poor).
Concerning average fruit weight, the SCA effects ranged from -1.180 in the cross RIL A22 × RIL A20 to 1.095 in the cross RIL A8 × RIL A10. Twelve out of 36 crosses showed positive highly significant SCA effects of average fruit weight. The best crosses had specific combining ability (SCA) for average fruit weight were RIL A8 × RIL A10 (poor ×good), RIL A22 × RIL A10 (good × good), RIL A26 × RIL A10 (poor ×good), RIL A2 × RIL A20 (good× poor), and RIL A23 × RIL A20 (good ×poor). With respect to TSS, the SCA effects ranged from -2.027 in the cross RIL A22 × RIL A20 to 3.083 in the cross RIL A8 × RIL A10. Seven out of 36 crosses showed positive highly significant and significant SCA effects of TSS. The best crosses had specific combining ability (SCA) for TSS were RIL A8 × RIL A10 (good×poor), RIL A19 × RIL A20 (good ×poor), RIL A22 × RIL A10 (good× poor), RIL A2 × RIL A20 (good × poor), RIL A26 × RIL A5 (poor × good), RIL A23 × RIL A20 (poor × poor) and RIL A30 × RIL A5 (poor×good).
Comparing the general combining ability impacts (GCA) of the parents to their related crosses (SCA) denoting that the GCA impacts of the parents were not affected in the SCA impacts of the hybrids for some of the studied characters. Thus, in some cases, the crossing between good general combiners inbred lines cannot necessity lead to good specific combinations and the same was true for certain poor combinations that included one good combiner, while in some other cases, both good combiners could give preferable combinations. In some cases, when two poor combiners were crossed, best combinations were noted to be produced. This indicated the inconsistent expression of SCA effect in specific crosses irrespective of GCA effect of the parents. Similar results were reported by Brar and Sukhija (1977) , Sidhu and Brar (1977) , Gill and Kumar (1989) 
c. Genetic Components and Heritability Degrees :
That is illustrated from the data in Table ( 9) that shows the estimates of genetic variance components, dominance degree and heritability. Lines showed higher variances than testers for all characters except marketable yield percentage.
The GCA and SCA variances showed wide range of variation for whole the studied traits. SCA variances were bigger than GCA variances for whole the studied traits except average fruit weight. greater than the additive variance for TSS and net appearance. So, inbred lines selection in advanced generations from the highly heterotic cross is suggested for improving these characters. That might be attributed to the fact that statistically GCA variance is the additive portion of variability but it also involves additive x additive and higher orders of epistatic interactions (Matzinger and Kempthorne, 1956 ).
The ratio of GCA/SCA variances were very higher than one for average fruit weight only that showed the superiority of additive gene action over the non-additive gene action for this character. In contrast, the ratio of GCA/SCA variances were much lower than one for whole the rest traits that explained the superiority of non-additive gene action over the additive gene action. The non-additive component of genetic variance had the major role in the inheritance of these traits. Previous studies on melon also indicated that the predominance of non-additive gene action for the majority of melon characters (Dhaliwaland Lai, 1996) . Also, Khalil et al. (2015) reported the same result in tomato.
The estimates of dominance degree, which was less than one, also proved the additive action of genes for these characters. The role of additive gene action However, GCA variances were greater than SCA indicating the importance of additive genes more than non-additive genes that governing average fruit weight trait only, while the rest traits that their SCA variances were bigger than GCA denoting the more importance of non-additive genes versus additive genes.
Determines of broad sense heritability (hBS) were great for whole the studied characters, since they ranged from 68.556% to 96.898% for TSS and netting percentage, respectively. The great BSH estimated denotes the minor role of the environment on these characters. Besides, narrow sense heritability values (hNS) ranged from 12.990 to 65.357 for total yield and average fruit weight, respectively.
Also, the great NSH estimate denotes the importance of additive impact of genes governing these characters. These results are in partial agreement with those of Javanmard et al. (2018) who reported that narrow sense heritability was high for all melon traits except fruit diameter and TSS. In contrast, Mohammadi et al. (2014) stated that the broad and narrow sense heritability in melon were low for average fruit weight, flesh thickness and total yield, but they were high for TSS. These results indicate that selection may be more effective for improving traits of genotypes in early generations.
d. The Contribution of Inbred Lines and Testers :
The proportional contribution of inbred lines, testers and their interaction was displayed in Table ( 10) . It is illustrated from the data in Table ( 10) that the proportional contribution of testers were high for most traits except marketable yield percentage and average fruit weight. However, the results showed lower contribution of inbred lines than the individual contribution of testers for all characters except marketable yield percentage and average fruit weight. Testers were more important for productive as shown for FSI (66.959%), seed cavity diameter (64.869%), and early yield (49.714%) which illustrated superiority effect for these characters. The contribution of maternal and paternal interaction (Inbred line x Tester) played important role towards some of the characters that was found to be higher than the individual contribution where it had high values for marketable yield percentage (63.564%), average fruit weight (61.028%), netting percentage (36.743%) and flesh thickness (43.818%), while the lowest proportional contribution of maternal and paternal interaction (Inbred line x Tester) was shown in FSI and seed cavity diameter, indicating predominant maternal influence for these traits. These findings are coincided with those of Khalil et al. (2015) who stated that the contribution of maternal and paternal interaction (Inbred line x Tester) played important role towards some of the characters that was found to be higher than the individual contribution in tomato.
As a conclusion, the used genotypes differed in significance indicating the presence of genetic differences among them. The significant heterotic crosses denoted predominance of non-additive gene action in genetic control of the studied traits. The cross combinations that were observed as good specific combiners (SCA) could be genetic resources for heterosis breeding to produce desirable recombinants and offsprings in the early segregating generations. The inbred lines RIL A 5 (T5) showed higher positive general combining ability (GCA) effect for all characters except early yield and FSI, which make it could be used as parent in breeding programs and the potential parent (good combiner) that in selection program would be effective for its efficient use in subsequent crossing programs for more LAI, total yield, marketable yield percentage, average fruit weight, netting percentage, flesh thickness, TSS and less seed cavity diameter. The best specific combining ability (SCA) was observed in hybrids RIL A29 × RIL A5 for early yield, RIL A19 × RIL A20 for total yield and RIL A8 × RIL A10 for average fruit weight and TSS. The good specific combiners could be used as genetic materials in heterotic breeding programs for producing new hybrids with desirable characters.
